Introduction
Rwanda, a small East African country, which covers only 26 000 km², is situated about 1-2°s outh of the equator. Due to its diverse geomorphology and altitudinal range, it harbours a species-rich mosaic of montane rainforests, afroalpine vegetation, dry forests and savannahs (Fischer & Hinkel 1991 , 1992 , Fischer 1993 . The vascular plants are comparatively well known (Troupin 1978 -88, Fischer 1996 and comprise about 3500 species, including 45 local endemics. In contrast to this number, only 62 lichen species are known (Lindau 1914 , Thell 2002 . During the last decades, natural vegetation has considerably decreased due to overpopulation and civil war. Today 10 % of the surface are protected as National Parks (Volcano Park, Nyungwe Forest, Akagera National Park). Since 1984, the biodiversity of Rwanda has been investigated by the second author, and besides research on vascular plants and bryophytes, about 2000 specimens of lichens have been collected. The present paper is the first part of an intended series on the lichen flora of Rwanda and it contains new records of some conspicuous species.
History of lichenological exploration in Rwanda
Until 1907, Rwanda was almost unknown concerning its flora and fauna. During the expedition of Graf von Goetzen (1895) apparently no lichens were collected. Richard Kandt (1914 , see Bindseil 1988 , who lived in Rwanda as private naturalist and later as the Imperial resident for Rwanda, made some botanical collections, unfortunately only phanerogams.
In 1907 Adolf-Friedrich Herzog zu Mecklenburg started an expedition, which mainly intended to explore Rwanda and the eastern Belgian Congo. He was accompanied by several scien-tists, among them the botanist Johannes Mildbraed and the zoologist Hermann Schubotz (Mecklenburg 1909) . They went by train to Lake Victoria, marched to the northeast of Rwanda, where they collected at Lake Mohasi (see Bamps 1975 Mildbraed (1910-14) , covered 718 pages. The lichens were studied by Lindau (Pp. 101-110. 1910 101-110. in Mildbraed 1910 , who recognized 22 species, including eight new taxa.
From 1933 to 1935 the Belgian zoologist de Witte collected in the Albert National Park (today Parc National Virunga in Congo and Parc National des Volcans in Rwanda) and so did the botanist Lebrun from 1937 to 1938. Their collections are housed at Meise (BR), but no publications based on these gatherings are available. Duvigneaud (1955) published a treatment of Stereocaulon. The Swiss botanist Stauffer made extensive collections in the Virunga Volcanoes in , but mainly on the Congolese side. The Usnea species were studied by Motyka (1959) and an overview of his findings was published by Frey (1967) .
After the independence of Rwanda, only a few botanists continued to work in this phytogeographically interesting region. During botanical exploration for the "Flore du Rwanda, Spermatophytes" (Troupin 1978-88 ), Troupin collected mainly flowering plants but also some more conspicuous macrolichens. In 1971 , 1972 , 1974 and 1980 Lambinon & Sérusiaux (1977 , 1981 and Sérusiaux (1978 Sérusiaux ( , 1979a Sérusiaux ( -b, 1981 Sérusiaux ( , 1984 Sérusiaux ( , 1989 .
As a result of these activities, 62 species of lichens have reported so far from Rwanda, the lichen flora thus having remained almost unknown (Thell 2002) . However, there are numerous determined collections made by Lambinon, which are housed in Liège (LG) but have not been published up to now. From 1988 to 2002 the second author studied the lichens of Rwanda and was the first to collect in remote sites such as Cyamudongo Forest, Busaga Forest, Ibanda Makera and lichenologically undercollected regions. In spring and autumn 2003, the first author could collect lichens mainly in the Nyungwe Forest and on the Virunga Volcanoes.
Vegetation of Rwanda
Nyungwe Forest. -The Nyungwe (former name Rugege) Forest, situated at the eastern crest of the Central African Rift, shows a diverse vegetation mosaic (Fischer & Hinkel 1990 , 1991 , 1992 .
In the lower montane forest belt there are forest communities with dominating Parinari excelsa and Carapa grandiflora as well as a Newtonia buchanani forest with an upper tree layer of 35-40 m. As an endemic tree species, the Clusiaceae Pentadesma reyndersii occurs.
Around swamps such as the Kamiranzovu, a typical swamp forest with Syzygium guineense subsp. parvifolium, Carapa grandiflora, Anthocleista grandiflora and Podocarpus latifolius is developed. Within the swamp, an open moorland vegetation with dominating Cyperus latifolius is found. Scattered old trees, partly decaying, provide suitable habitats for Calicium and Chaenotheca species. The open cliffs and the wet flush vegetation near Karamba is also remarkable for their richness in bryophytes (e.g. Sphagnum spp., Breutelia stuhlmannii, Plicanthus hirtellus and Anastrophyllum piligerum) and lichens.
The medium montane forest belt is developed near Uwinka, with Ocotea michelsonii, Syzygium guineense, Beilschmiedia rwandensis, Macaranga neomildbraediana and Balthasarea schliebenii. In the eastern part of Nyungwe, secondary forests with Macaranga and Neoboutonia macrocalyx dominate.
The Rwasenkoko swamp as an example of a night-cold air lake has an inverse profile with Syzygium-Podocarpus-Ocotea forest on the summit of the hills, and slopes bearing Andropogon shirensis grassland with scattered shrubs of Hagenia abyssinica and Erica rugegensis. In the valley, moorland and swamps with Alchemilla johnstonii, Lobelia mildbraedii and Cyperus denudatus can be observed.
The upper montane forest belt consists mainly of ericaceous woodland. The summit of Mt Bigugu bears stands of Erica rugegensis and E. johnstonii. Dense ericaceous shrub with Erica johnstonii is also developed in the western part of Rwasenkoko swamp.
Virunga Volcanoes. -The Virunga Volcanoes are situated at the border of Congo-Kinshasa, Uganda and Rwanda, thus previous records of lichens cannot always be assigned to either Congo or Rwanda (e.g. Frey 1967) . Mt Karisimbi, with 4507 m, is the highest peak of Rwanda.
From 2700 to 3000 m a secondary Dombeya forest with scattered Hagenia is developed, followed by a Hagenia-Hypericum belt from 3000 to 3300 m, with large epiphytic moss cushions. On the saddle of Karisimbi at 3400 m a moorland with Dendrosenecio adnivalis and Erica johnstonii occurs, while around Lake Muderi a Sphagnum peat bog with Carex runssorensis is developed.
Above 3400 m a Dendrosenecio adnivalis-Hypericum revolutum subparamo can be observed. The subparamo can be divided into two types, the Dendrosenecio adnivalis-Lobelia stuhlmannii subparamo from 3600 to 3900 m and the Dendrosenecio adnivalis-Lobelia wollastoni subparamo from 3900 to 4200 m.
Above 4200 (Porembski & al. 1997) . Large quartzitic outcrops can be observed in the southeast, where open rock surfaces and fissures are colonized by a diverse lichen flora. Some specialists such as the endemic Streptocarpus bindseilii and Stemodiopsis ruandensis (Hinkel & Fischer 1999) 
Material and methods
The study is based on material collected by the authors since 1988 and mainly [1999] [2000] [2001] [2002] [2003] The localities are arranged according to geographical divisions of Rwanda following Fischer & Hinkel (1991 , 1992 and shown in Fig. 1 .
List of new lichen records
The following list comprises new records of lichens for Rwanda in alphabetical order. The known distribution for each species precedes the description of the new localities. If not indicated otherwise, the specimens are housed in Koblenz (KOBL). Dibaeis holstii (Müll. Arg.) Kalb & Gierl Widespread in the tropics; in E Africa known from Uganda, Kenya, Tanzania and Malawi. Dibaeis holstii has previously not been distinguished from D. baeomyces (= Baeomyces roseus). All records of Baeomyces roseus from E Africa (Swinscow & Krog 1988) refer to this species (Gierl & Kalb 1993 ). Heterodermia comosa (Eschw.) Follm. & Rédon Widespread in the tropics. -Lake Kivu: Rutsiro, Préf. Kibuye, 28.7.1974 , Lambinon 74/598 (LG). -Akagera Region: Bugesera, Karama, 12.3.1972 , Lambinon 72/Rw/1082 ibid., 12.3.1972 , Lambinon 72/Rw/ 1085 ; Akagera National Park, Rwisirabo, 9.2002, Fischer; Rusumo, en Butare, Parc de l'INRS, 20.7.1974, Lambinon 74/415 (LG); Ntyazo, route de Kiberizi, 10.4.1980, Lambinon 80/324 (LG) ; Gakoma, sud de la commune de Muyaga, 9.4.1980, Lambinon 80/252 (LG); ibid., 9.4.1980, Lambinon 80/266 (LG Xanthoparmelia subramigera (Gyeln.) Hale Widespread in E and S Africa, the Canary Islands and the Americas. -Akagera Region: Kibungo, Nyarubuye, quartzitic rocks, 9.10.1999, Fischer (det. J. A. Elix) .
Anzia afromontana

